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1 INTRODUCTION 

At the request of Pacific Gas and Electric Company (PG&E) Environmental Affairs (EA), PG&E Technical 

and Ecological Services (TES) performed annual 2005 groundwater monitoring at the PG&E Santa Rosa 

Service Center.  TES performs groundwater monitoring on an annual basis to evaluate the impact to 

groundwater related to the operation of the underground storage tanks (USTs) at the site. The purpose of 

the groundwater monitoring is to evaluate the dissolved hydrocarbons in groundwater, the direction of 

groundwater flow, and the hydraulic gradient.   

The site is at 3965 Occidental Road, Santa Rosa, California (Figure 1).  The site occupies approximately 

14.5 acres and is adjoined on the north, east, and west by residential properties and to the south by 

Occidental Road and then Highway 12.  The site operates as a service center and is used for storing and 

distributing materials and equipment for the gas and electric operations.  The facility has been in operation 

since 1969. 

Figure 2 shows the general layout of the service center, including the locations of office, operations, fleet 

services/warehouse, and shops and tool storage buildings.  Also shown in Figure 2 are the locations of 

three former waste oil USTs; three former gasoline USTs; a former diesel UST; two active fuel USTs (a 

5,000-gallon gasoline UST and a 5,000-gallon diesel UST) and associated fuel dispenser island; and the 

former and existing piezometers, monitoring wells, and extraction well.  The former USTs were located in 

the northern portion of the service center.  That portion of the site is divided into three study areas (Figure 

2) determined by former UST locations described below: 

•    Area 1. Former Waste Oil UST No. 2 and former Gasoline UST No. 3 (monitoring wells MW-3, 
MW-6, MW-10, and extraction well EW-15). 

• Area 2. Former Diesel UST and former Gasoline UST Nos. 1&2 (monitoring wells MW-5, MW-11, 
and MW-16).  Also one active gasoline and one active diesel UST. 

• Area 3. Former Waste Oil UST Nos. 1&3 (monitoring well MW-17). 

 

Previous environmental work associated with the site includes (PGE, 2004): 

• May 1987. Removal of Waste Oil UST No. 2 (550 gallons) in Area 1, Gasoline UST No. 3 (385 
gallons) in Area 1, Diesel UST (1,000 gallons) in Area 2, and Waste Oil UST No. 1 (550 gallons) 
in Area 3.  Approximately 50 cubic yards of soil were excavated from the Diesel UST excavation 
and approximately 40 cubic yards of soil were excavated from the Waste Oil UST No. 1 
excavation. 

• September 1987 and December 1987. Installation of piezometers P-1 and P-4 and monitoring 
wells MW-2 and MW-3. 

• December 1987 and June 1988. Excavation of approximately 600 cubic yards of soil north and 
east of the former diesel UST and destruction of monitoring well MW-2. 
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• October 1988. Installation of monitoring wells MW-5, MW-6, and MW-10 and piezometers P-7–
P-9. 

• September 1990. Installation of monitoring well MW-11 

• 1990. Installation of off-site monitoring wells MW-12, MW-13, and MW-14 on the property at 2427 
Santa Cruz Court. 

• January 1992–February 1994. Operation of the groundwater extraction and treatment system in 
Area 1 near the former Waste Oil UST No. 2.  Using extraction well EW-15, approximately 
2,600,000 gallons of groundwater were extracted and treated.   

• February 1994–September 1999. The groundwater extraction and treatment system was pulsed 
at four- to six-week intervals; approximately 1,500,000 gallons of groundwater were extracted 
and treated.   

• January 1992–December 1992. Operation of an enhanced biodegradation system in Area 2 near 
the former diesel UST.  The enhance biodegradation system consisted of three injection wells 
through which hydrogen peroxide, nitrates, and phosphates were injected into the groundwater to 
promote microbial degradation of petroleum hydrocarbons.  Approximately 500 gallons of 
hydrogen peroxide, 300 gallons of ammonium nitrate, and 300 gallons of ammonium phosphate 
were injected into the groundwater. 

• June 1994 and July 1994. Removal of Waste Oil UST No. 3 from Area 3, including the excavation 
of approximately 380 cubic yards.  In addition, 10,000 gallons of groundwater were extracted 
from the excavation.   

• October 1994 and November 1994. Removal of the 5,000-gallon gasoline USTs No. 1 and No. 2 
and a fuel dispenser island from Area 2.  The single-walled tanks were later replaced with 
double-walled tanks.  Approximately 2,280 cubic yards of soil were excavated from the area, and 
approximately 258,000 gallons of groundwater were extracted from the excavation.  

• November 1995. Installation of monitoring well MW-16 and MW-17. 

• February 2001. Destruction of monitoring wells MW-12 and MW-14. 

• July 2001–December 2001. Removal of three underground hydraulic lifts from the Fleet Services 
Building in Area 3.  Approximately 100 cubic yards of soil were excavated from the area, and 
approximately 4,000 gallons of groundwater were pumped from the excavations of Lifts 1 and 2. 

• April 2003. Submittal of a Site Conceptual Model that included a summary of source removal 
activities, remediation activities, distribution and fate of chemicals, and results of a receptor 
survey performed by ATC Associates, Inc.   

• November 2003. Destruction of monitoring well MW-13. 

 

Currently seven groundwater monitoring wells (MW-3, MW-5, MW-6, MW-10, MW-11, MW-16, and MW-

17), five piezometers (P-1, P-4, P-7, P-8, and P-9), and one groundwater extraction well (EW-15) exist on 

site.  Table 1 shows construction specifications of the piezometers, monitoring wells, and extraction well.  

Groundwater monitoring was initiated in October 1987.  In September 1999, the groundwater monitoring 

program was significantly reduced because of the low frequency of detections of various compounds in 

many monitoring wells and piezometers.  Groundwater monitoring is currently performed annually. 
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2 2005 ANNUAL GROUNDWATER MONITORING 

On May 26 and 27, 2005, TES performed the 2005 annual groundwater monitoring event.  Groundwater 

monitoring included measuring depth to groundwater in piezometers and monitoring wells, and collecting 

groundwater samples from the monitoring wells for laboratory analysis.  Groundwater monitoring was 

performed in accordance with the Groundwater Monitoring Protocol (Appendix A). 

Depth to groundwater measurements were collected from piezometers P-1, P-4, and P-7–P-9; monitoring 

wells MW-3, MW-5, MW-6, MW-10, MW-11, MW-16, and MW-17; and extraction well EW-15, and were 

recorded in the groundwater purging and sampling logs (Appendix B).  Table 2 summarizes the depth to 

water measurements and groundwater elevation data.  The May 26 and 27, 2005 groundwater elevation 

measurements were used to construct a groundwater elevation map to determine the direction and 

magnitude of groundwater flow.  Figure 3 shows the groundwater elevation map. 

Groundwater samples were collected from monitoring wells MW-3, MW-5, MW-6, MW-11, MW-16, and 

MW-17 and submitted for analysis to Severn Trent Laboratories, Inc (STL), a California state-certified 

laboratory, under chain-of-custody protocol.  The samples collected from wells MW-3 and MW-6 (Area 1) 

were analyzed for methyl tertiary butyl ether (MTBE) and halogenated volatile organic compounds 

(HVOCs) using Environmental Protection Agency (EPA) Method 8260B.  The samples collected from 

wells MW-5 and MW-11 (Area 2) were analyzed for total petroleum hydrocarbons as gasoline (TPHg) 

and total petroleum hydrocarbons as diesel (TPHd) using EPA Method 8015M; and MTBE, tertiary butyl 

alcohol (TBA), di-isopropyl ether (DIPE), ethyl tertiary butyl ether (ETBE), and tertiary amyl methyl ether 

(TAME) using EPA Method 8260B.  The samples collected from wells MW-16 (Area 2) were analyzed for 

hydraulic oil using EPA Method 8015M.  The samples collected from wells MW-17 (Area 3) were 

analyzed for MTBE and HVOCs using EPA Method 8260B and hydraulic oil using EPA Method 8015M.  

Appendix C provides the laboratory analysis report and chain-of-custody protocol.  Tables 3, 4, and 5 

summarize the results of laboratory analyses of groundwater samples collected during the May 26 and 

27, 2005 monitoring event in Areas 1, 2, and 3, respectively.  

A duplicate sample from monitoring well MW-3 (designated QCAB) was collected and submitted to STL, 

under chain-of-custody protocol, for analysis of HVOCs and MTBE.  The QCAB sample was taken to 

determine laboratory consistency and accuracy.  

The laboratory quality control (QC) program consisted of adhering to holding times and evaluating 

method blanks and matrix spike/matrix spike duplicates (MS/MSD) results.  All analyses were performed 

within the holding times specified by the EPA.  None of the tested analyses were detected in the method 

blanks and recoveries of MS/MSD were within the laboratory acceptance limits. 
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Purge water generated during the groundwater monitoring activities was processed through the on-site 

groundwater extraction and treatment system and discharged to the sanitary sewer for disposal, under 

City of Santa Rosa Waste Water Discharge Permit number SR-GW4841. 

3 2005 ANNUAL GROUNDWATER MONITORING RESULTS 

Field measurements collected during the May 26 and 27, 2005 monitoring event indicate that depth to 

water measurements in piezometers P-1, P-4, and P-7–P-9; monitoring wells MW-3, MW-5, MW-6, MW-

10, MW-11, MW-16, and MW-17; and extraction well EW-15 ranged from 5.64 to 7.94 feet below the top 

of casings.  The groundwater flow direction and hydraulic gradient were variable across the site.  The 

groundwater flow direction in Area 1 was towards the north with a hydraulic gradient of 0.008; the 

groundwater flow direction in Area 2 was radially outward from well MW-16, with a hydraulic gradient 

ranging between 0.005 and 0.01; and the groundwater flow direction in Area 3 was towards the northeast 

with a hydraulic gradient of 0.01.  

Laboratory analytical results for the groundwater samples collected from the monitoring wells during the 

May 26 and 27, 2005 monitoring event indicate: 

Area 1 (MW-3 and MW-6) 

• MTBE has not been detected in groundwater samples collected from monitoring well MW-6 since 
PG&E began testing for it in 1999.  HVOCs have not been detected at or above laboratory reporting 
limits since 1994 in groundwater samples collected from monitoring well MW-6. 

• MTBE was not detected at or above laboratory reporting limits in groundwater samples collected from 
monitoring well MW3.  1,1-dichloroethane, 1,1-dichloroethene, tetrachloroethene, and 1,1,1 
trichloroethane were detected in groundwater samples collected from monitoring well MW-3 at 
concentrations of  1.8 μg/L, 7.5 μg/L, 7.0 μg/L, and  2.9 μg/L, respectively. 

Area 2 (MW-5, MW-11, and MW-16) 

• TPHg, TPHd, and MTBE were detected in groundwater samples collected from monitoring well MW-5 
at concentrations of 53 μg/L, 180 μg/L, and 60 μg/L, respectively. 

• TPHd was detected in groundwater samples collected from monitoring well MW-11 at concentrations 
of 53 μg/L. 

• Hydraulic Oil was not detected at or above laboratory reporting limits in groundwater samples 
collected from monitoring well MW-16. 

Area 3 (MW-17) 

• MTBE was not detected at or above laboratory reporting limits in groundwater samples collected from 
monitoring well MW-17.  Tetrachloroethene and trichloroethene were detected in groundwater 
samples collected from monitoring well MW-17 at concentrations of 1.7 μg/L and 1.3 μg/L, 
respectively. 

4   REFERENCES 
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Groundwater Monitoring Protocol 
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Measure and record depth to water
and well total depth

Check for floating product

Measure and document floating
product thickness.
Do not sample well for dissolved
constituents.

Well evacuated to practical limits of
dryness before removing calculated
purge volume

Calculate purge volume by using the
following equation:

P = pr2h x 7.48 x 3

Where:
P = calculated purge volume (gallons)
p = 3.14
r = radius of well casing in feet
h = height of water column in feet

Evacuate water from well equal to the
calculated purge volume while
monitoring groundwater stabilization
indicator parameters (pH, conductivity,
temperature) and turbidity at intervals
of one casing volume.

Yes

Yes

No

No

Final two sets of groundwater
stabilization indicator parameter
measurements meet the following
criteria:

pH = ± 0.05 pH units
Cond. = ± 3%
Temp. = ± 1.0°F

Turbidity = ± <5 NTU

NoYes

Well purging
criteria met:
proceed to well
sampling

Continue purging;
evacuate additional
casing volume of water,
monitoring indicator
parameters for stability.

Well recharges to a level sufficient
for sample collection within 24 hours
of evacuation to dryness.

NoYes

Field test first recharge
water for indicator
parameters and turbidity,
then proceed to well
sampling.

Record well as
dry for purposes
of sampling.

Groundwater Monitoring Protocol

grndwtr/protocol
420.331.05.51
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Appendix B 
Groundwater Purging and Sampling Logs 
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